ROLLER GATE SPECIFICATION 
I. GENERAL

This specification relates to the design, materials of construction, fabrication and furnishing the roller gate with appurtenant seals, rails, sills, lifting stems, hoists, and accessories required for complete and proper operation of the gate.  The roller gate and hoist shall be manufactured by the Rodney Hunt Company or approved equal.  Manufacturers shall have a minimum of five years experience in the design and manufacture of equipment of this type.  

II. GATE SCHEDULE/DATA
	Quantity Required
	
	
	

	Size in inches (width x height)
	
	
	

	Location
	
	
	

	Design seating head in feet from invert
	
	
	

	Design unseating head in feet from invert
	
	
	

	Operating seating head in feet from invert
	
	
	

	Operating unseating head in feet from invert
	
	
	

	Hoist platform elevation
	
	
	

	Gate sill elevation
	
	
	

	Normal position of gate (open or closed)
	
	
	

	Type of actuator,<electric screw stem, cable drum, hydraulic cylinder, manual screw stem>
	
	
	

	Gate travel speed in/min
	+/-15%
	+/-15%
	+/-15%


All dimensions shown in the gate schedule are for the clear opening required in the waterway.

III. REFERENCE DOCUMENTS

AWS
AISC

ASTM 

ASME

SSPC

When reference is made to ASTM, AWS, or other standards, the current revision shall apply.
IV. MATERIALS
All component parts shall be of the type of material shown and conform to the standards designated in this section. The requirements of ASTM, or other standards to which reference is made, shall govern the physical and chemical characteristics of the roller gate components. 
	Component
	Material
	ASTM Specification

	Disc skin plate

	Structural Steel
	A36/A572 Grade 50

	Disc structural members

	Structural Steel
	A36/A992

	Fasteners for seals
	Stainless Steel
	F593-304 <316> F594-304 <316>

	Miscellaneous fasteners
	Stainless Steel
	F593-304 <316> F594-304 <316>

	Anchor bolts and nuts
	Stainless Steel
	F593-304 <316> F594-304 <316>

	Metal sealing surfaces
	Stainless Steel
	A276-304 <316>

	Roller wheels
	Stainless Steel
	A564-630 H1150

	Roller axles
	Stainless Steel
	A564-630 H1150

	Roller wheel retainer
	Stainless Steel
	A276-304 <316>

	Roller wheels bearings
	Self Lubricating Bronze
	B22/B271, C86300

	Roller slots
	Structural Steel or <Stainless Steel>
	A36/A992 or <A276-304 <316>>

	Roller track guide (follower on upstream side of wheel)
	Structural Steel or <Stainless Steel>
	A36 or           <A276-304 <316>>

	Rail  (load bearing)
	Standard Crane Rail or     <Stainless Steel>
	Standard Crane Rail or                        <A564-630 H1150>

	Operating stem
	Stainless Steel
	A276-304 <316>

	Stem coupling
	Bronze or <Stainless Steel>
	B584-865 <873> or <A276-304 <316>

	Stem cover
	Plastic
	D3935/D2473

	Operator support (Yoke)
	Structural Steel
	A36/A992

	Stem Guide
	Cast Iron
	A126 Class B

	Stem Guide Bushing
	Bronze
	B584-865 <873>

	Invert Seal 
	Neoprene
	D2000 Grade AA625

	Top and Side Seals
	Neoprene
	D2000 Grade 2BC515

	Retainer bars for seals
	Stainless Steel
	A276-304 <316>


V. TECHNICAL REQUIREMENTS
Operation

The roller gate actuating mechanism shall be designed to operate the gate at the operating seating and unseating heads identified in the Gate Schedule. The service is OPEN/CLOSE. The type of actuator is identified in the Gate Schedule for each roller gate along with operating speed. Refer to the Roller Gate Actuator Specification for the complete project requirements of the actuators.

Design Criteria

Gate Disc

The gate disc shall consist of a smooth skin plate with horizontal and vertical structural reinforcing members and shall be continuously welded throughout to form a box‑like structure.  The minimum weld size shall be as governed by AWS D1.1.   The gate shall be designed to safely withstand the maximum unbalanced head as designated in the Gate Schedule. The maximum allowable stress shall be the lesser value of 40% of the yield strength and 25% of the ultimate strength.  The disc deflection shall not exceed 1/1000 of the nominal gate width.  

A flat bar shall be welded to the outer periphery of the skinplate and machined to a true plane to provide a mounting surface for the gate seals.  This seal support surface must be within a 0.03" overall flatness tolerance.  The axle mounting holes in the disc shall be line-bored after fabrication to be parallel to the adjacent seal support surface within a 0.015" parallelism tolerance.  All steel gate components shall have a minimum thickness of 5/16". 

When two or more gate sections are necessary, the horizontal splice between the sections shall be machined to a true plane perpendicular to the seal mounting surface. The sections shall be keyed and bolted together to form an integral structural unit.  The sections shall be trial assembled in the manufacturer's shop and the rollers checked for alignment. 

Seals

Resilient seals shall be placed along the top, bottom, and both sides of the gate to prevent leakage.  The seals shall be attached with stainless steel retainer bars and hardware and attached in a manner to permit replacement of the seals.  Top seal corners shall be formed by molded sections.  Joints between the molded corners and top or side seals shall be a square butt type located a minimum of 12" from the corner.  The molded corner shall be bonded to the top and side seal and assembled to the gate disc in the manufacturer's shop. Side seals shall overlap the bottom seals to form a continuous sealing surface. Mitered joints should not be used.  

Roller Assemblies 

The rollers shall be spaced along the side of the gate disc to distribute the hydrostatic load approximately evenly.  The rollers shall have turned tread and be bored for proper bearing size.  The roller axle bearings shall be self lubricating and designed for continuous submerged service.  The roller loadings shall not exceed 900 times the roller diameter times the effective head width of the rail.  The roller assemblies, complete with axles, shall be removable from the gate.  In all cases, rollers shall be aligned to within a 0.010" straightness tolerance and parallel to seal mounting surface within 0.030” 
Roller Slots
Prefabricated structural steel <stainless steel> roller slots shall be provided to the proper dimensions including location of the stainless steel sealing surface and mounting of the rails.  Standard steel rails will be used to guide the rollers on the gate disc as it moves.  The rails shall be shop attached inside the roller slots on the upstream and downstream side of the gate using stainless steel fasteners.  The rails will be so located that proper compression of the seal will be obtained.  These guides extend twice the height of the gate above the sill allowing the gate to be raised completely out of the flow.  The stainless steel sealing surface shall a maximum roughness of 125 micro‑inch rms. 

Sill
The sill shall consist of a structural steel beam with a stainless steel seating surface. The sill beam will provide an opening flush with the floor of the channel. The stainless steel sealing plate will have a 125 rms finish. Anchors with double nuts or other means will be provided to allow for installation and proper placement of beam during installation.  

Stem Design

The operating stem shall be designed with a factor of safety of two on yield or five on ultimate, whichever is less for the normal operating load. The stem shall have a maximum slenderness ratio (L/r) of 200. For sections of threaded stem, the minor diameter divided by four shall be used as r. The stem shall also be designed to withstand without failure the following forces: for hydraulic cylinders, 1.25 times the maximum system pressure: for manual operators, the thrust resulting from a 100 pound rimpull: for electric actuators, the greater of 1.25 times the locked rotor torque at 10% high voltage and a 100 pound rimpull in manual mode. At the applicable calculated load (stem design load) the stem stress shall not exceed the yield strength of the material. Each section of the stem shall also satisfy the following Euler’s equation.
Length = (2 x p2 x E x I / Stem Design Load)0.5

Threaded portion of the stem shall have machined cut threads of the ACME type. Stems shall be stainless steel as specified see materials for proper type. Join stems of more than one section by couplings threaded and keyed. Couplings of the same size shall be interchangeable.

All gates shall have rising stem applications. For manually operated gates provide an adjustable stop collar on the stem above the floorstand lift nut.

A transparent plastic cover to protect the stem from dust and debris will be provided. Provide the cover with labels (open and close) to facilitate its use as an indicator of gate position.  
Stem guides when required shall be cast iron, bronze bushed, mounted on cast iron brackets. Guides shall be adjustable in two directions and shall be spaced in accordance with manufacturer’s recommendations. Anchor bolts for stem guides shall be stainless steel. See material section for type of stainless steel.
Yoke 
The yoke shall be designed to safely withstand the maximum operating loads. The maximum allowable stress shall be the lesser value of 40% of the yield strength and 5% of the ultimate strength.  The minimum weld size shall be as governed by AWS D1.1.   The yoke deflection shall not exceed 1/360 of the nominal yoke span at maximum operating load.  In addition, the yoke shall be designed to withstand the stem design load without failure.

Leakage

Leakage shall be specified only for the direction of primary use. The maximum permissible leakage shall be 0.2 gallons per minute per foot of sealing perimeter for all seating heads and unseating heads up to twenty feet. For unseating heads above twenty feet the maximum allowable leakage shall be (0.1 + head (ft) x 0.005) gallons per minute per foot of sealing perimeter.

VI. MANUFACTURE
Welding

All welding shall be performed by welders certified to AWS D1.1. 

All welding shall meet the requirements of AWS D1.1. All steel welding shall be continuous. Skip welding for stainless steel (stainless on stainless) is permissible if weld stresses are below allowable and a leak path is not created.  
VII. PAINTING

The gate disc and all exposed steel surfaces shall be blasted to SSPC SP‑10 and receive two (2) coats of polyamine epoxy.  The guide slots and rails shall be blasted and painted separately prior to their assembly. 

Components not requiring painting, e.g., stainless steel seating surfaces, bright work, etc., shall be protected during transportation, delivery, storage, and installation so as to give a complete satisfactory system. 

VIII. DOCUMENTS TO BE SUBMITTED BY THE SUPPLIER

The following shall be submitted to the engineer for approval prior to the start of procurement 
of materials or manufacture;

a. Arrangement drawings showing dimensions and details required to handle, assemble and install the roller gate and accessories including all operating components.
b. Structural design computations, including disc, wheel bearing loads, axle sizing operating load, stem, yoke, and actuator sizing.

c. All modifications to the civil structure that may be required and any boxout requirements. 

Drawings and calculations must bear the stamp of a Registered Professional Engineer, registered in the state where the roller gate is designed and manufactured.

The following shall be submitted to the engineer prior to shipment of the roller gate;

a. Installation, operation and maintenance procedures shall be furnished for the engineer’s approval.

b. Material certifications for the raw materials of major structural components used in the fabrication of the roller gate.

IX. INSTALLATION

Installation of all components shall be by the construction contractor in accordance with the installation procedures supplied by the manufacturer.  It shall be the contractor's responsibility to handle, store, and install the fabricated roller slots, gate, gate operating mechanism, stem guides, and accessories in accordance with the manufacturer's drawings and recommendations. 
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